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FLAME RETARD ANT POLYCARBONATE COMPOSITIONS WITH 

improved weati ierino performance co\ i \i\i\c, 
cvaxoacryi ic i sti rs 

fifed of the invention 

The present invention relates to flame retardant polvcarbonate 
compositions with improved weathering performance, said compositions 
comprising one or more cyanoacrylic esters. The invention also relates to 
methods for improving the flame retardancy and weathering performances of 
5 polycarbonate compositions. Finally, the invention further relates to articles 
manufactured from flame retardant polycarbonate compositions comprising 
cy a noa cry 1 i c es te r ( s ) . 

BACKGROUND OF THE INVENTION 

Fire proof, fire resistant and/or flame retardant materials are 
increasingly desired in applications where exposure of various plastics to heat 

10 or flame is possible or likely. For most polymer compositions, it is necessary 
to add materials to the composition that impart flame retardance to the final 
article. Flame retardant materials, and additives for imparting this property, 
are especially useful in applications such as housings and insulations for 
electrical and electronic devices. Examples of materials which have been used 

l.^ to impart such tlame retardance are brominated resins, antimonv oxide fillers, 

and organic phosphates. Flame retardancv has been predominantly provided 
by halogenated flame retardant additives, especially bromine- and chlorine- 
based flame retardant additives which are incorporated into various plastic 
compositions. 
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flame-retardant additives is the potential release of harmful or toxic gas when 

the composition is heated to elevated temperatures. Therefore, flame 
retardant systems, which are environmentally friendly, are preferred over 
halogen based systems. 

Cvanoacrvlic esters are known as additives for use in plastics tor 
imparting various properties. For example, some cvanoacrvlic esters are 
useful as light stabilizers. U.S. Patents 5,821,380; 3, 215,725; and DF-A 41 22 
475 teach 2-cyanoacrylic esters of novel formulae for use in plastics and /or 
paints for the purpose ot stabilizing said paint or plastic against the action of 
light, oxygen and heat. The cvanoacrvlic esters and compositions of U.S. 
Patents 5,821,380 and 3, 215,725 and DF-A 41 22 475 are incorporated herein 
by reference for use in the polycarbonate compositions of the present 
invention. 

Certain polysiloxanes are known to impart fire resistance to many 
plastics, including polycarbonate materials. These polysiloxanes are normally 
used in combination with a sulphonate salt. 

Underwriters Laboratories has developed a variety of flammability and 
flame retardance tests for materials which are to be used with or near 
electricity. The UL rating is very influential and a polymer composition which 
does not have a UL flame rating will not be purchased for applications which 
require flame retardance. The UL flame test is designated UL-^4 and a 
composition so tested can receive a rating of Y-l) (most flame retardant), V- 1 , 
or V-2 (least flame retardant), depending on the results of the test. 

What is desirable is a non-chlorine and non-bromine flame-retardant 
polycarbonate composition with improved weathering. 
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BRIEF SUMMARY OF THF INVENTION 

The inventors surprisingly found that the use of cyanoacrylic ester UV- 
absorbers in ecological friendly polycarbonate materials significantly 
improves the flame characteristics. Superior flame retardant properties are 
obtained versus comparable polycarbonate formulations without a UV- 
absorber and with a benzotria/ole based UV-absorber. This specification 
describes a non-chlorine and non-bromine flame-retardant polycarbonate 
composition with improved weathering. 

The above discussed and other drawbacks and deficiencies of the prior 
art a i e u \ e r c o m e or a 1 1 e \ ' i a t e d b \ ' a t ! a m e re t a r d ant p c > ! y c a r b o n a t e 
composition of the present invention comprising, inter alia, one or more 
cyanoacrylic ester(s). 

In particular, the present invention provides polycarbonate 
compositions exhibiting flame retardancy, improved weathering 
performance, visual clarity, and reduced toxicity on exposure to elevated 
temperatures, relative to the emissions from the heating of conventional flame 
retardant polycarbonate compositions. 

More particularly, the present invention provides polycarbonate 
compositions with flame retardancy meeting the UL-94-V0 rating without the 
use ot chlorine-containing or bromine-containing additives, said compositions 
comprising, one or more commercially available sulphonate salts, one or more 
commercially available siloxanes, and one or more commercially available 
cyanoacrylic esters, such as but not limited to, Uvinul 3(135, Uvinul 3030, or 
Uvinul 30» available from BASF. 
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DETAILED DESCRIPTION OE THE INVENTION 

The flame retardant polycarbonate compositions ot the present 
inv ention containing one or more cvanoacrvlic esters are visually clear, free of 
chlorine and bromine, and further incorporate one or more synergistic flame 
retardants. Useful synergistic flame retardants are salt based flame retardants 
5 , such as alkali metal or alkaline earth metal salts of inorganic protonic acids 
as well as organic BrOnsted acids comprising at least one carbon atom. These 
salts should not contain chlorine and /or bromine. Preferably the salt based 
flame retardants are sulphonates and even more preferably they are selected 
from the group consisting of potassium diphenyIsulfon-3-sulphonate (KSS), 
l() potassium-perfluorobutane-sulphonate (Rimar salt) and combinations 

comprising at least one of the foregoing. Other synergistic flame retardants 
are phenylpolysiloxanes, such as poly(phenylmethyl siloxane) and 
oeta phenyl tetracyclosiloxane. 

In one embodiment of the present invention, there is prov ided a 
15 transparent, fire resistant, low combustion toxicity, polycarbonate 

composition comprising (a) polycarbonate and (b) a cyanoacrylie ester. In 
another embodiment, the polycarbonate composition further comprises (c) a 
sulphonate salt and /or (d) a siloxane. 

By "low combustion toxicity" herein is meant the absence of bromine- 
and /or chlorine-based additives that can contribute* to the toxicity of fumes 
emitted upon combustion. 

In a preferred embodiment, the present invention prov ides a 
transparent polycarbonate composition comprising (a) a bromine-free and 
chlorine-free polycarbonate, (b) a cvanoacrvlic ester, (c) a potassium 
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are not limited to, poly(methylphenylsiloxane) such as "PD5" and "SR476" 
available from Ck Bayer Silicones or comparable materials from Dow Corning 
Corporation. 

The sulphonate salts useful in the present invention can include, but 
5 are not limited to, alkali and earth alkali metal sulphonate salts, such as 

potassium-perfluorobutane-sulphonate, av ailable from 3M and Baver, and 
potassium-diphenvlsulfon-3-sulphonate, available from Seal Sands. 

The cyanoacrylic esters useful in the present invention can include, but 
are not limited to, Uvinul 3030, Uvinul 3035 and Uvinul 3039, available from 
! o BASF 

The present invention is directed to a method to improve the flame 
retardance and weathering performance of polycarbonate compositions. 
Thus, in one embodiment the present inv ention provides a composition 
comprising (a) polycarbonate present at 89 to 99.9 weight percent; (b) at least 
\5 one cyanoacrylic ester present at 0.01 to 0.5 weight percent; (c) at least one 
sulphonate salt present at 0.01 to 0.5 weight percent; and (d) at least one 
siloxane present at 0.01 to 1.0 weight percent. 

Heat stabilizers can be used in the compositions of the present 
invention, including for example, tris(2,4-di-tert-butylphenyl)phosphite, such 
-<) as Irgaphos IbS from Ciba. 

Also useful herein are release agents such as, but not limited to, 
pentaerythritol tetrastearate (PITS), known as I.oxiol, from 1 lenkel. 

In an important feature of the present composition, the polvcarbonate 
is essentiallv tree ot halogens. kssentiallv free of halogen is herein defined as 
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than about 0.5, and most preferably less than about 0.2 percent by weight of a 

halogen. 

As used herein, the terms "polycarbonate" and "polycarbonate 
composition" includes compositions haying structural units of the formula (I): 

o 

R 1 — O H O (I) 

5 

in which at least about 60 percent of the total number of R 1 groups are 
aromatic radicals and the balance thereof are aliphatic, aiicvciic, or aromatic 
radicals. Illustrative non-limiting examples of radicals of this type are -0-, -S-, 
-S(0)-, -S(0 2 )-, -C(0K methylene, cyclohexyl-methylene, 2-[2.2.1]- 
io bicycloheptylidene, ethylidene, isopropylidene, neopentvlidene, 
cyclohexylidene, cyclopentadecylidene, cyclododecylidene, and 
adamantylidene. 

Polycarbonates may be prepared by reacting a dihydroxy compound 
with a carbonate precursor such as phosgene, a haloformate, a carbonate or a 
15 carbonate ester, generally in the presence of an acid acceptor and a molecular 
weight regulator. Useful polymerization methods include interfacial 
polymerization, melt polymerization, and redistribution. 

Some illustrative, non limiting examples of suitable dihvdroxv 
compounds include the dihvdroxv-substituted aromatic hydrocarbons 
2() disclosed by name or formula (generic or specific) in U.S. Patent 4,217,438, 
which is incorporated herein by reference. A nonexclusive list of specific 
examples ot the types of precursor compounds that may be useful in 
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]>bis(4-hvdroxyphenyl) methane; 

l,bbis(4-hydroxy phenyl) ethane; 

2 / 2-bis(4-h\dro\yphen\l) propane (hereinafter "bisphenol A" or 
"BPA"); 

2 / 2-bis(4-hydroxvphenvl) butane; 
2,2-bis(4-hydroxy phenyl) octane; 
I / I-bis(44iydroxyphenyl) propane; 
i/i-bis(4-hydroxy phenyl) n-butane; 
bis(4-hydroxy phenyl) phenylmethane; 
2,2-bis(4-hydroxy-l-methyl phenyl) propane; 
I / l-bis(4-hydroxy-t-butyIphenyl) propane; 

bis(hydroxyaryl) alkanes such as 2,2-bis(4-hydroxy-phenyl) propane; 
l / l-bis(4-hydroxy phenyl) cyclopentane; and 

bis(hydroxyaryl) cycloalkanes such as I.l-bis^-hydroxypheny]) 
cyclohexane. 

It is also possible in the production ot the polycarbonates to employ 
two or more different dihydroxy compounds or copolymers ot a dihydroxy 
compound with a glycol or with a hydroxy- or acid-terminated polyester or 
with a dibasic acid or hydroxy acid in the e\*ent a carbonate copolymer rather 
than a homopolymer is desired tor use. Pol\ ar\ lates and polyester-carbonate 
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polycarbonate. The branched polycarbonates mav be prepared bv adding a 

branching agent during polvmeri/ation. 

These branching agents are well known and mav comprise 
polyfunctional organic compounds containing at least three functional groups 
which mav be hvdroxvl, carboxvl, carboxvlie anhydride, and mixtures 
thereof. Specific examples include trimellitic acid, trimellitic anhydride, 
trimellitic trichloride, tris-p-hvdroxy phenvl ethane, isatin-bis-phenol, tris- 
phenol TC (l / 3,3-tris((p-hydrt)xyphenyl)isopropyl)ben/ene) / tris-phenol PA 
(4,4 / l,l-bis(p-hydroxyphenyl)-ethyl) alpha^ilpha-dimethyUbenzyOphenol, 

l() trimesic acid and benzophenone tetracarboxvlic acid. The branching agents 
may be added at a level of about 0.05-2.0 weight percent. Branching agents 
and procedures for making branched polycarbonates are described in U.S. 
Patent. Nos. 3,635,895 and 4,001,184 which are incorporated by reference. All 
types of polycarbonate end groups are contemplated as being within the 

15 scope of the present invention. 

Preferred polycarbonates are based on bisphenol A, in which the 
average molecular weight of the polycarbonate is in the range of about 5,000 
to about 100,000, more preferably in the range of about 10,000 to about 65,000, 
and most preferably in the range of about 15,000 to about 35,000. Furthermore 
20 the polycarbonate preferably has a melt viscosity index (MV1) of about 4 to 
about 30 cm3/l()min. For purposes of this application reported molecular 
weights are weight average molecular weights measured bv gel permeation 
chromatography. 

According to the present invention, cvanoacrvlic esters can be added 
" s to, mixed with, reacted with, incorporated into, or in any other way contacted 
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include but are not limited to l / 3-bis-[2 , -cvano-3 / / 3-diphenylacrvlovl)oxv]-2 / 2- 

bis-( [2-c\ \i no-3 ',3 '-d ipht*n v 1 ac rv lovl)o\v] me thvl) propane, also know n as 
Uvinul 3030 from BASF 7 ; ethvl-2-cvano-3,3-d iphenvl acrvlate, known as 
Uvinul 3035 av ailable from BASP; and 2-ethvlhe\vl-2-cvano-3,3- 
5 diphenylacrylate, known as Uvinul 3039 available from BASP. 

Other cyanoacrylic esters useful in the polycarbonate compositions of 
the present inv ention include those of the general formula: 

(R ! ( R-)OC(CN )CO-0) n -X 

where R l and R 2 are each hydrogen or a radical having an iso- or heterocyclic 
10 ring system with at least one iso- or heteroaromatic nucleus, and at least one 
of the radicals R 1 or R 2 must be different from hydrogen, 

n is from 1 to 10, and 

X is aliphatic. 

Preferred 2-cyanoacrylic esters are those where up to three, particularly 
15 preferably one, of the radicals are hydrogen, Ci -C4 -alkyl, cvano, hydroxyl, 

acetyl, O -O -alkoxy, Ci -Cs -alkoxycarbonyl or cvclohexoxvcarbonvl, and the 
remainder of these radicals are hydrogen. 

Particularly preferred 2-cyanoacrvlic esters are those where at least one 
radical is hydroxy!, methoxv, ethoxv, propoxv, isopropoxv, butoxv, 
-O isobutoxv, sec-butoxy or tert-butoxv, because such 4-substituted phenyl 
groups contribute to the stabilizing effect of the compounds. 

The polycarbonate composition of the present invention may include 
various additives ordinarily incorporated in resin compositions of this tvpe. 



agents; additional resins; and blowing agents. Examples of fillers or 

reinforcing agents include glass fibers, glass beads, carbon fibers, silica, talc 
and calcium carbonate, Examples of heat stabilizers include triphenvl 
phosphite, tris-(2,h-diim*tlwlphen\4) phosphite, tris-(2,4-di-t-butvl-phenvl) 
5 phosphite, tris-(mi\ed mono-and di- nonvlphenvl)phosphite, 

dimethvlbenzene phosphonate and trimethvl phosphate. Examples of 
antioxidants include octadecy l-3-(3,3-di- tert-butv 1-4- 

hydroxyphenvOpropionate, and pentaerythritvl-tetrakis[3-(3 / 5-di-tert-butvl-4- 
hydroxyphenyl)propionate]. Examples of light stabilizers include 2-(2- 

l() hydroxyo-methylphenyObenzotriazole, 2-(2-hydroxy-5-tert-octvlphenyl)- 
benzotriazole and 2- hydroxy 4 n octoxv benzophenone. Examples of 
plasticizers include dioctyl-4,5-epoxy-hexahydrophthalate / tris- 
(oetoxycarbonylethyl)isocyanurate, tristearin and epoxidized soybean oil. 
Examples of the antistatic agent include glycerol monostearate, sodium 

15 stearyl sulfonate, and sodium dodecylbenzenesulfonate. Examples of mold 
releasing agents include pentaerythritoltetrastearate, stearyl stearate, 
beeswax, montan vyax and paraffin wax. Examples of other resins include but 
are not limited to polypropylene, polystyrene, polymethyl methacrylate, 
and polyphenylene oxide. Combinations of any of the foregoing additives 

20 may be used. Such additives may be mixed at a suitable time during the 
mixing of the components for forming the composition. 

I he transparent, tire resistant, cvanoacrvlic ester-modified 
polycarbonate compositions of the present invention may be made bv 
intimately mixing or otherwise contacting the polycarbonate resin or 
25 polycarbonate resin precursor and one or more cvanoacrvlic ester and any 
other additives such as polv(methvlphenvlsiloxane) or 
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mixing step. Tn the premixing step, the ingredients are mixed together. This 

premixing step is typically performed using a tumbler mixer or a ribbon 
blender. I loweyer, if desired, the p remix may be manufactured using a high 
shear mixer such as a 1 lenschel mixer or similar high intensity deyice. The 
S premixing step must be followed by a melt mixing step where the premix is 

melted and mixed again as a melt. Alternatiyely, it is possible to eliminate the 
premixing step, and simply add the raw materials directly into the feed 
section of a melt mixing deyice (such as an extruder) via separate feed 
systems. In the melt mixing step, the ingredients are typically melt kneaded 
K) in a single screw or twin screw extruder, and extruded as pellets. 

In several examples of the present invention, a cyanoacrylic ester- 
modified polycarbonate composition with a UE94-V0 flame retardance 
performance rating at a thickness of 2.6 mm is achieved. 



EXAMPLES 



Flame Retardance and Visual Clarity 



1. An experiment was performed to determine the effect of cyanoacrylic 
ester on the flame retardancy of linear, low viscosity, polycarbonate based 
on formulations containing polymethyl-phenyl-siloxane, PD3, and a 
synergistic flame retardant sulphonate salt, KSS. In this Example, Control 
1 and Control 2 represent conventional polycarbonate compositions 
without cyanoacrylic ester, and Inventive 1 and Inventive 2 represent 
compositions, ot the present invention with cyanoacrylic ester incorporated 
into the polycarbonate composition. 
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Weight Percent 



Composition 

Polvcarbon.ite 

PD5 

KSS 

Cvasorb 5411 



Control 1 Control 2 Inventive 1 Inventive 2 



98.6 



0.7 



0.25 



0.7 



0.25 



0.15 



^8.45 



0.7 



0.25 



98.4; 



0.7 



0.25 



Uvinul 3039 



0.15 



Uvinul 3035 



0.15 



PETS 



0.35 



io Irgaphos 168 0.1 



Melt Viscosity Index 



(ISO 1133) 300"C 



1.2kg (cc/lOmin) 



0.35 



0.1 



18.8 



0.35 



0.1 



19.4 



0.35 



0.1 



18.9 



18.8 



Flammability tests of four samples each (For 1 sample, 5 bars are tested - in 
total 20 bars are tested) 



L 1 .94 at 2.(-> mm 



l\\'0 KY2 



2\Y0 



WV2 



1\V2 



2\V2 



Burning Drips 
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Visual clarity 

"c rransmission as a measure of visual claritv 
( ASTM D1003) 

3.2 mm S L )A t S L >.7 

5 2.5 mm S c >.5 W.O 

Haze as a measure of visual clarity 

(ASTM 131003) 

3.2 mm 2.6 2.1 2.7 2.3 

2.3 mm 2.1 2.0 2.3 2.1 

i() This example demonstrates that the polycarbonate compositions of the 

invention as illustrated in Inventive 1 and Inventive 2, surprisingly exhibit 
improved UL94 performance. Three out of four samples of Inventive 1 gave 
the best performance rating of V0, and 2 out of 4 samples of Inventive 2 gave 
the best V0 performance rating. By comparison, Control 1 and Control 2 

15 produced UI>M performance ratings of V2 for 3 out of 4 samples, and V2 for 4 
out of 4 samples, respectively. In each case, the UL94-V2 rating is caused by 
one or more burning drips per sample. Inventive 1 and Inventive 2 using 
cyanoacrylic esters surprisingly exhibited onlv 1 and 4, respectively, burning 
drips compared to much less desirable h and S burning drips for Control 1 

:n and 2, respectively. Finally, this Fxample illustrates the visual claritv and 
transparency of the polycarbonate compositions of the present invention 
according to the procedure of ASTM 1)1003. 
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Flame Retardance and Visual Clarity 

2. An experiment was performed to determine the effect of cvanoacrvlic 
ester on flame retardancv of linear polycarbonate based on formulations 
containing octapheny Icyclototrasiloxane and a synergistic flame retardant 
sulphonate salt, Bavowet C4. In this Hxample, Control 3 and control 4 
represent conventional polycarbonate compositions without cvanoacrvlic 
ester, and Inventive 3 and Inventive 4 represent compositions of the 
present invention with cyanoacrylie ester incorporated into the 
polycarbonate composition. 

Weight Percent 



Composition 



Control 3 Control 4 Inventive 3 Inventive 4 



Polycarbonate 



99.37 



99.22 



99.22 



99.22 



15 



Octapheny Icy clo- 
tetrasiloxane 



0.1 



0.1 



0.1 



0.1 



Bayowet C4 



Cvasorb 341 1 



0.08 



0.08 
0.13 



0.08 



0.08 



L \ nuil 30.» 



043 



Uvinul 303r» 



ppts 



0.33 



0.33 



0.13 
0.33 



0.3: 



l ' i i ^s 



1 1 i 



n i 



n 1 
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Flammability tests of four samples each (For 1 sample, 5 bars are tested- in 

total 20 bars are tested) 

UI 94 at 3.2 mm 3\V0 3\Y0 4\V0 4\V() 

1\V2 1\V2 

5 Burning Drips 

# of burning drips 1 1 0 () 

Melt Viscosity Index (ISO 1133) 

.>wu v^, i..: \g / iv/ 1111117 1 / .0 lO.Z. IO.Z. io.3 

Visual clarity 

H) % Transmission as a measure of visual clarity 
(ASTM D1003) 

3.2 mm 90.2 89.4 90.0 90.2 

2.5 mm 90.5 90.1 90.4 90.4 
Haze as a measure of visual clarity 

\> (ASTM 1)1003) 

3.2 mm 1 .S 2.o 2.0 2. i 

2.5 mm l.h 2.1 1.7 l.S 

This example demonstrates that the polycarbonate compositions of the 

invention .is illustrated in Inventive 3 and Incentive 4 surprisingly exhibit 



and Control 4 produced UT .94 performance ratings of V2 for one out of four 

samples. In each case the UI 94-V2 rating is caused bv a single burning drip. 
Nnallv, this Example illustrates the visual claritv and transparencv of the 
polvcarbonate compositions of the present inv ention according the procedure 
of ASTM 1)1003. 

i:\a\ipi i s 

Flame Retardance, Artificial Weathering and Visual Clarity 

2. An experiment was performed to determine the effect of cvanoacrvlic 
ester on the flame retardancv of linear polycarbonate based on 
formulations containing polymethyl-phenvl-siloxane, PD5, and a 
synergistic flame retardant sulphonate salt, KSS. In this Example, Control 
3 and Control 6 represent conventional polycarbonate compositions 
without cyanoacrylic ester, and Inventive 5 represents compositions of the 
present invention with cyanoacrylic ester incorporated into the 
polycarbonate composition. 

Weight Percent 

Composition Control 5 Control 6 Inventive 5 

Polycarbonate 98.6 98.45 98.45 

Pl)3 0.7 0.7 0.7 

KSS 0,2" 0.2^ 0.2^ 

Cvasorb 541 1 0.15 



Uvinul 305r» 
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Flammability tests of four samples each (For 1 sample, 5 bars are tested- in 
total 20 bars are tested) 



UI»4 at 3.2 mm 



4\Y0 4\Y0 



4xV0 



Average first flame out time (s) 



Aw rage second flame out time (s) 



Melt Viscosity Index (ISO 1133) 



300 C, 1.2 kg (cc/10 min) 



0.30 
4.00 



20.7 



0.o3 
4.70 



21.3 



0.23 
2.S3 



20.2 



visual ciarity 



% Transmission as a measure of visual clarity 



(ASTM D1003) 



3.2 mm 



89.7 



89.7 



88.5 



.r> mm 



90.0 



90.0 



89.3 



This example demonstrates that the polycarbonate compositions of the 
invention as illustrated in Inventive 5, surprisingly exhibit improved UL94 
performance exhibited by low Average flame out times. For Inventive 5 the 
Average flame out times are lower than the Average flame out times for 
Control 3 and Control h. For Inventive 5 the First Average flame out time of 
0.23 seconds is signiHcantlv less than the f irst Average flame out time for 
COntrol 5 and Control h, 0.30 seconds and 0.65 seconds, respectively. For 
Inventive 5, the Second Average flame out time of 2.85 seconds is significantly 
less than the Second Average flame out time tor Control 5 and Control h, 4.0 
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Weathering data 

From the above Example (3), the samples labeled Control 3, Control 6 
and Inventive 3 were formed into 2.3 mm plaques for testing of weathering 
performance. These samples were observ ed to prov ide comparable artificial 
weathering performance o\er a time exposure of 1300 hours in a Xenon 
12001 Al apparatus (according to ISO 4892 part 2, Method A ). When 
compared to the weathering performance of material molded from Control 3 
and Control 6 the effect of 0.1 3°o UV-absorber is shown in the following 
table: 

i v. imvv III s>o II ILH A 1 N LllllL'L i ^ ^ / \ t ; I ivi i ./ ' ) 

Exposure time (hrs) Control 5 Control 6 Inventive 5 



0 2.3 2.3 3 

31 6.2 3.1 3.3 

96 8.6 3.8 3.9 

15 124 12.1 3 3.3 

331 16.8 7.2 8.2 

427 18.7 S.4 9 

hh4 22.7 v.h 10.8 

826 26.7 10 10.9 

:o m^s 29.3 11 12.2 



Thus, a preferred composition of the present invention is as follows: 

Weight l \> 

Polycarbonate S L ) - W» 

Cvanoacrvlic ester 0.1 - 0.3 

5 Sulphonate salt 0.05 - 0.3 

Phenyl-siloxane 0.1 - 1.0 

Other embodiments of the present invention will be apparent to those 
skilled in the art trom consideration ot the specification and practice ot the 
invention disclosed herein. It is intended that the specification and examples 
be considered as exemplary only, with a true scope and spirit of the invention 
being indicated by the following claims. 



